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Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1 . 1 36 (a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication 

- If the period for reply specified above is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will be considered timely 

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication 

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S. C § 1 33) 

- Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed may reduce any 
earned patent term adjustment See 37 CFR 1 704(b) 

Status 

1 )0 Responsive to communication(s) filed on 70ctober 1999 . 
2a)0 This action is FINAL. 2b)0 This action is non-final. 

3) D Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 1 1, 453 O.G. 213. 

Disposition of Claims 

4) Q Claim(s) is/are pending in the application. 

4a) Of the above claim(s) is/are withdrawn from consideration 

5) 0 Claim(s) is/are allowed. 

6) 0 Claim(s) 1-9,11-34 and 36-42 is/are rejected. 

7) 0 Claim(s) 10,35 is/are objected to. 

8) 0 Claims are subject to restriction and/or election requirement. 

Application Papers 

9) H The specification is objected to by the Examiner. 

10)0 The drawing(s) filed on is/are objected to by the Examiner. 

11 )0 The proposed drawing correction filed on is: a)0 approved b)0 disapproved. 

12) 0 The oath or declaration is objected to by the Examiner 

Priority under 35 U.S.C. § 119 
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DETAILED ACTION 

Acknowledgement is made of applicants' preliminary amendment (Paper # 5) 
rece j vec | on December 29, 1999. However the amendments except the first one on 
Page 32, are objected to and have not been entered because they do not correspond to 
the correct line numbers. The preliminary amendments should be corrected as follows. 
Page 38, lines 4, 5, 6, "data" should be changed to --specimen--. 
Page 40, line 5, "data" should be changed to -specimen-. 
Page 67, line 12, "less than -1%" should be changed to -more than -1%-. 
Page 68, lines 14, 15, less than -1%" should be changed to --more than -1%- 
Page 80, line 1, "less than -1%" should be changed to -more than -1%--. 



Specification 



The abstract of the disclosure is objected to because it is long. Correction is 
required. See MPEP § 608.01(b). 

The abstract should be in narrative form and generally limited to a single 
paragraph on a separate sheet withsn the range of 50 1 50 words It is important that 
the abstract not exceed 150 words in length since the space provided for the abstract 
on the computer tape used by the printer is limited. 

The disclosure is objected to because of the following informalities: 
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Page 29, Iine13 replace "60" by -S 0 -. 
Page 65, Iine22 replace "antistatoc" by -antistatic--. 
Page 37, line 23 replace "second'' by -secondary-. 
Page 38, linel replace "second" by -secondary-. 
Appropriate corrections are required. 



Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U S C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains 
Patentability shall not be negatived by the manner in which the invention was made 

Claims 1-3, 5,6,19, 27-29 and 31 are rejected under 35 U S C. 103(a) as being 

unpatentable over applicants' admitted prior art in view of U. S. Patent No. 5,939,822 to 

Alderson. 

The applicants' admitted prior art discloses (pages 7,8 Fig. 36) an electron beam 
apparatus comprising a hermetic container including an electron source with electron 
emission devices and target (fluorescent film on facepiate) and a first member 
(structural supports referred to as spacer or rib). According to the backgrounds 2 and 3, 
the general formula (1) (page 23. lines 9.10) describes incident angle dependency of 
secondary electron emission coefficient 6. It is further noted (page 24, lines 15-20) 
that incident angle multiplication coefficient of secondary electron emission coefficient 
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m 0 is larger than 10 provided the spacer has smooth surface with antistatic film and 
incident energy is 1kev being larger than first cross-point energy but smaller than 
second cross-point energy, first and second "cross-point" energies are the incident 
energies of electrons where 5=1. 

Claims 1 and 27 differ from the applicants' background disclosure in the value of 
the parameter m 0 being 10 or less, determined by conducting a regression analysis by 
the least square method using 20,40,60 and 80 degrees for values of incident angle 0 in 
the general formula. 

Alderson in analogous art of support structures for flat panel displays teaches 
(column 5. lines 19,20,23-25) different techniques of altering the geometry of the 
surface of the support member, forming high resistivity conductive layer coated on the 
support member to reduce the secondary electron emission. This reduces the value of 
secondary electron emission coefficient 6 which reduces values of m 0 . 

Therefore it would have been obvious to one of ordinary skill in the art at the time 
invention was made, to modify the support member in the applicants' admitted prior art 
by the techniques disclosed by Alderson to reduce secondary electron emission from 
the surface of the supporting member. The value of m 0 can be changed by process of 
experimenting with modified support members (spacers^ for different values of incident 
angle n varying from 20 to 80 and then finding equal tolO or less usmg regression 
analysis by the least square method. 
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Claims 2 and 28 recite different value for m 0 , m 0 being equal to or less than 5, 
essentially with same limitations as in claim 1 and 27. Therefore claims 2,28 are 
rejected for the same reason as claims 1 and 27. (see rejection of claim 1 and 27). 

Referring to claims 3, 5,6 and 31 Alderson discloses (column 5 ,lines19,20) a 
part of the surface of the first member (support structure) fluted with grooves and 
channels so as to reduce the average coefficient of secondary electron emission. Fig. 8 
illustrates the fluted surface of the support structure which reduces the secondary 
emission by the direct incidence and electron trapping. The fluting is parallel to the 
surface (column 7 lines 62-65) and alters the geometry of the surface of the spacer in 
relation to the electrostatic field lines such that most secondary electrons emitted by 
impinging electron will describe a trajectory back into the fluting rather than out of the 
fluting's mouth. This reduces secondary electron emission and hence the distortion of 
the electron beams in the display device. 

Referring to claim 19 Alderson discloses the first members (supporting 
structures) are the spacers adjoining the cathode structure and the anode structure for 
maintaining spacing of the cathode and anode structures. 

Claims 7 - 9.11,32,33,34 and 36 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over applicants' admitted prior art in view of U S Patent No 5 93P 822 to 
Alderson and further in view of U. S. Patent no. 6,222,313 to Smith et al. 

Claims 7, 8, 32,33 differ in that Alderson does not exemplify the average cycle of 
of the uneven geometry on the surface of the first member. 
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Smith et al. in related art of field emission device with spacers teach (column 3 
Iines29 30) the rough surface characterized by a peak-to-valley number within a range 
of 0.5 - 6 micrometers which provides the effective period. 

Therefore it would have been obvious to one of ordinary skill in the art at the time 
of the invention to modify the surface of the spacer as disclosed by Alderson by the 
average cycle of roughness specified by Smith et al. in order to provide the uneven 
geometry for reducing electric discharges at rough surface. 

Referring to claims 9 and 34 Smith et al. disclose (column 3 lines 31,32) the 
roughness of the surface characterized by the range of 0.5 - 3.2 micrometers. 

It would have been obvious to one having ordinary skill in the art at the time 
invention was made to modify the average roughness range from 0.5 - 3.2 micrometers 
to 0.1-100 micrometers, since it has been held that where the general conditions of a 
claim are disclosed in the prior art, discovering the optimum or workable ranges 
involves only routine skill in the art . In re Aller, 105 USPQ 233. 

Referring to claim 11, 36 Smith et al. disclose (column 3 Iine44, columns Iine20) 
the surface of the first member (spacer) is roughened, roughness achieved by 
abrasion, the abraded surface defining a plurality of non-uniform peak-to-valley 
distances. 

Claims 4 12 13 16-18 20-2R 3D 37 38 41 42 are rejected under 35 
U.S.C. 103(a) as being unpatentable over applicants 1 admitted prior art in view of U. S. 
Patent No. 5,939,822 to Alderson and further in view of U. S. Patent no. 5,760,538 to 
Mitsutake et al. 
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Referring to claims 4,26,30 and 42, Mitsutake et al. disclose (column 33 Iines22- 
26,49) that on the substrate is formed the insulating member coated with the 
semiconductor film to a thickness of 1000 A° (0.1 (am). Combining the teachings of 
Alderson and Mitsutake et al. it would have been obvious to one of ordinary skill in the 
art at the time of the invention, to have the surface of the spacer with uneven geometry 
be coated with the semiconductor thin film with thickness of 0.1 jam, smaller than the 
average roughness of the surface to reduce the problem of secondary emission along 
the surface. 

Referring to claims 12,13,16,37,38 Mitsutake et al. disclose (column 9 Iines26- 
28) that a semiconductor thin film is formed on the surface of the spacer which has a 
surface resistivity between 10 5 and 10 12 Q / . With such high surface resistivity it can 
maintain the effect of preventing electrification of the surface. Materials that can be 
used for the semiconductor thin film (20b, Fig. 6) include silicon, germanium, metal 
oxides. The thin film may be formed by means of an appropriate film forming technique 
such as vapor deposition or dipping (column 9 lines 43-46). 

Referring to claims 17 and 18 Mitsutake et al. disclose the spacer (20, Figs. 7A- 
7C) having a first film (semiconductor film 20b) and an electroconductive film (20c) 
formed in area to be made to abut the corresponding areas of the electron accelerating 
electrode (19) and the electron source ^wiring 13 or 14;, the conducting film ^20c; being 
in contact with the first film (semiconductor film 20b, Fig. 7c). 

Referring to claims 20,21 Mitsutake et al. disclose (column 8 lines 34-37) an 
electrode (19 Fig. 28) which accelerates the electrons emitted from the source. The 
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voltage applied between the accelerating electrode 19 and the emitting source is 
between 3kV and 10 kV (column 24 Iine49). 

Referring to claim 22, Mitsutake et al. disclose (column 9 lines2-5) the 
semiconductor thin film (20b Fig. 6) of each first member (spacer) being electrically 
connected to the controlling electrode (metal back 19) and row- or column-directed 
wiring (13 or 14) forming the electron source. 

Referring to claim 23, Mitsutake et al. disclose (column 13 lines 5,6) the electron 
emitting source being cold cathode device. 

Referring to claims 24 and 25, Mitsutake et al. disclose (column 3, Iines28,51 ,52) 
that the image display apparatus comprises a target to be irradiated with electron 
beams producing images. The target is an image forming panel carrying fluorescent 
members. 

Claims 14,15,39 and 40 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over applicants' admitted prior art in view of U. S. Patent No. 5,939,822 to 
Alderson and further in view of U. S. Patent no. 5,81 1 ,919 to Hoogsteen et al. 

Hoogsteen et al. teach (column 2 Iine17, 18,23) that a coating having a low 
secondary emission coefficient may be provided on the surface of the spacer to prevent 
unwanted secondary electron emission It is further noted that a coating comprising of a 
metal oxide yields o values < 3.5 or iess . Chromium oxide, yttrium oxide have been 
found to be particularly suitable because they appear to have an extra high stability 
during electron bombardment occurring in a display. 
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Therefore it would have been obvious to one of ordinary skill in the art at the time 
invention was made to have the surface of the spacer coated with a film having 
secondary electron emission coefficient of 3.5 or less and high oxygen content as 
taught by Hoosteen et al. for reducing the number of secondary electrons emitted along 
the support structure sides. 



Allowable Subject Matter 



Claims 10 and 35 are objected to as being dependent upon a rejected base 
claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. 

The following is an examiner's statement of reason for allowance: The prior art of 
record neither shows nor suggests the uneven geometry on the surface of the spacer 
consisting of the cycles periods of at least two kinds of unevenness. 

Conclusion 

The prior art made of record and not reiied upon is considered pertinent to 
applicant's disclosure. 

U. S. Patent No 5.726,529 to Dean et al. and U. S. Patent No. 6,236,157 to Pan 
et al. disclose different spacer structure coating. 
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EP 0 405 262 A1 to Nonomura et al discloses flat panel display device with 
plurality of struts formed between the face plate and back plate to prevent spark 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Sikha Roy whose telephone number is (703) 308-2826. 
The examiner can normally be reached on Monday-Friday 8:00 a.m. - 4:30 p.m. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nimeshkumar D. Patel can be reached on (703) 305-4794. The fax phone 
number for the organization is (703) 308-7382. 

Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the receptionist whose telephone number is (703) 308- 
0956. 



discharge. 
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